Achieving high ease of use demands that an iterative design-evaluation-redesign process be followed. User interface evaluations and, sometimes, design work as well, require the participation of many target users, who often collaborate in the use of the product. In many cases, project members and potential users are spread worldwide, making face-to-face interaction difficult and expensive. Given these conditions and the ever-present consideration of keeping travel expenses down, human factors engineers and humancomputer interaction experts are adopting a methodology that involves performing user interface design and assessment activities remotely, thus avoiding prohibitive travel costs while maintaining a high level of customer involvement. This paper presents a survey of various types of remote usability activities and some of the types of tools that are being used, and it describes a case study in which this methodology was applied; that is, the design of the Design Solutions application for the IBM Customer Connect portal.
The Internet's speed and reliability have made it possible to do work remotely in a way that just a few years ago was either impractical or impossible. Designers who are responsible for ensuring a product's ease of use are among those benefiting from this capability. Just a few years ago, the usability specialist was usually restricted to working on products that were being developed down the hall or perhaps in the same office complex, and conducting user interface (UI) design sessions, design reviews, and usability testing in a dedicated usability test lab where project members and user participants gathered. This was often a costly way to conduct such activities, due to travel and lab maintenance expenses, and it tended to reduce the number of users taking part in product trials. In addition, conducting such activities in a lab, rather than in a customer's actual work environment was, to some extent, an artificial evaluative environment. Test results may not have generalized to the intended population as well as they could have if a larger, more representative sample size were used and such testing were to occur in the users' actual working environment.
The capability to work remotely in an effective manner and to communicate with colleagues and customers residing in various geographical locations has enabled usability work to be expanded to a much larger user base in a cost-effective way, helping to ensure that more products are better tested and easier to use. Conducting usability work remotely simply means that those involved in the design, development, and use of a product are in different geographical locations and communicate by the use of various tools and the Internet or network infrastructure.
by an important Web site: the IBM Customer Connect Web portal. 1 The IBM Customer Connect site is an Internet-based portal for product and technology information, documentation, and tools used by IBM Microelectronics customers, particularly chip designers. These customers include both IBM and non-IBM personnel, worldwide, and ease of use was a critical element in the design of this portal.
The portal consists of many applications that support well-defined tasks relevant to the design, testing, manufacturing, and distribution of microprocessors. Customer Connect is a secure portal that requires an IBM-registered user ID and password. External customers work with IBM field support engineers and others to gain access to the tools and sections of the site that best support their needs.
To ensure a quality experience for users of the Customer Connect Web site, human factors engineers and experts in Web application design worked with the development team and, just as important, with the people who would be using this portal, to ensure that typical user tasks could be performed easily. Various activities, most conducted remotely and all a part of a rigorous methodology called User-Centered Design (UCD), were conducted via the Customer Connect portal, under the leadership of the human factors engineer.
UCD is a proven methodology that instills rigor into the user interface design and evaluation process to ensure that applications and technology have high ease of use. This methodology is described by Vredenburg. This paper provides an overview of remote usability activities. A case study presented here focuses on how a remote usability program and the UCD process were applied to the Design Solutions application of the Customer Connect portal.
Usability and human-computer interaction
This paper focuses on various activities designed to improve the ease of use of the Design Solutions tool. These efforts have involved the scientific discipline of human factors, sometimes referred to as usability. The term usability is synonymous with the phrase ease of use. One can talk about the usability of any system, device, machine, or tool that is intended for human use.
In the case of software human factors engineering, the specialty field known as human-computer interaction (HCI) is most relevant. There are many factors that must be considered in the design of the user interface of a software application or Web site. These include the use of appropriate types of controls (e.g., a drop-down menu versus a list box), the layout and organization of various page/screen elements, adherence to established user interface guidelines, the sequence of presentation of pages or screens, and clear and consistent terminology that matches the vocabulary of the intended audience. Other significant aspects are immediate and clear feedback from the application, an easily accessed menu with options whose functions are apparent by their terminology, a clear conveyance of what input is required and the form which it should take, and minimizing and recovering easily from errors.
Remote usability activities
The traditional way of conducting most usability activities has been for the human factors specialist, members of the project team, and customers to meet together in the same room. If the activity is a user interface design review, such a meeting might take place in a conference room. If the activity is a usability test, it will often occur in a usability lab that is equipped with audio and video recording capabilities and a computer dedicated to logging the data from the study. The meeting may even take place at the customer's work site if the activity is a field test that is intended to gather data on the usage of the product in the customer's actual work environment. In a remote usability activity, members of the project team and participating customers are not in the same geographical location. In order for the goals of the remote activities to be accomplished, the sharing of information, files, and so forth, must be feasible over secure, high-bandwidth networks. As such networks have become more commonplace, tools that support remote usability activities have proliferated.
Types of remote usability activities and tools. Remote usability activities can be divided into four distinct types: (1) real-time design walk-throughs and usability tests, (2) surveys, (3) automated usage tracking, and (4) handling of user-reported critical incidents. Of these four methods, three were used for the Design Solutions project. Only the fourth method, having users report critical usability incidents in a systematic way, has not been used for this project to date.
When conducting a design walk-through or usability test in real time, a set of representative tasks is used. Typically, a list of these tasks is constructed based on user input from a previously conducted task analysis. In a design walk-through, a prototype of the user interface is presented via some presentation tool or, perhaps, a semi-functioning interface that has been created using a prototyping tool. A task is defined for the test participant and is accomplished by "walking through" the task with the participant, who provides feedback concerning the interface. Audio communication is typically accomplished through a teleconference. In a usability test, tasks are again attempted but, unlike a design walk-through, functioning code is used, and participants are asked to actually perform tasks on their own while their interaction is observed, their comments are recorded, and usability problems are noted for subsequent causal analysis.
There are several tools available that allow participants to view the product under review in real time and specifically, to allow the test administrator to view the user's interaction with it. Web conferencing software that works over the Internet includes Microsoft NetMeeting**, ShowMe** from Sun Microsystems, and Lotus Sametime**. These tools allow participants to connect to a common "meeting room" interface and run within it applications that are viewable by all who are connected. With a highspeed connection, remote observers' experience of a test participant's use of the product can be as good as that of a local observer. Lotus Sametime, used frequently by IBM, allows a test participant to run the product under evaluation through its applicationsharing feature. The test participant runs the application on his or her system and shares the screen with the observers. The test administrator and other observers can record observations, note usability problems, and record the time required to complete tasks by using a data-logger tool on their own workstations. Verbal feedback from the test participant is usually given by telephone. A walk-through or test session can be recorded on video by using a camera stationed at the test administrator's workstation. Figure 1 is an example of a test administrator's desktop during a usability test. The application (in this case, Design Solutions) is being displayed to all meeting participants through the Lotus Sametime application-sharing feature. The Design Solutions window is being used and controlled by the test participant. The WinLog data-logger tool partially overlays the Design Solutions window. The WinLog tool is being used by the test administrator to record the test participant's actions and to note problems. Each entry by the test participant is automatically time-stamped. The data-logger window can be moved or minimized at any time by the test administrator. After a set of tasks is attempted, test participants can display a usability survey in the Lotus Sametime window (perhaps by a text editor or by accessing a Web-based survey) and complete it while the other participants watch, allowing for follow-up questions and discussion.
Subjective usability data is typically a useful complement to the more performance-based objective data collected by a usability test that typically includes task completion times, task success/failure rates, the number and severity of errors, and problem descriptions. Subjective usability data is usually collected through surveys that measure opinions regarding various product attributes, such as ease or difficulty of installation, ease or difficulty of accomplishing specific tasks, the ability to locate certain information or menu items, the appropriateness and understandability of terminology, and so forth. Remote surveying can be done using electronic surveys that can be distributed either through e-mail tools or through Web conferencing tools like Lotus Sametime. Various methods are reported by Elgin. 4 In the work reported in this paper, end-of-test surveys were administered using Lotus Sametime following a remote usability test. The survey was e-mailed to test participants before the test session. At the appropriate time, the test participant was instructed to complete the survey while sharing the survey application with the project members. This allowed project members to view the test participants' responses in real time and to ask follow-up questions or request clarifications.
Another remote surveying method (also used in the Design Solutions project), is to provide Web-based surveys. Usability surveys can be posted to Web sites with the data being submitted into a reporting tools database for relatively fast and easy analysis. Access to the survey can be allowed via a user ID authentication process and/or by invitation only, using a confidential Internet address. Two survey tools were used for the Design Solutions work. One tool was the GroupWare Systems survey tool that used a local hosting server. The second tool used was WebSurveyor**, with the survey hosted on a server that was administered by IBM User-Centered Design. Both tools contain built-in data analysis and reporting capabilities.
A third type of evaluative method that can be employed in remote usability work is the use of automated usage-tracking tools. These tools use software that is installed on the test participants' workstation that automatically tracks their usage of a standalone application or a Web site. A tool designed for Web sites typically records the address of each visited page, the user action that displayed that page (mouse click, function key, etc.), the length of time each page was displayed, and other information useful for analyzing a user's session.
One such tool used extensively in the Design Solutions project was an automated Web site tracking tool called ErgoBrowser by ErgoSoft, Inc. This tool consists of a basic Web browser and logs such information as the address of each visited page, time stamps for each user action and page visited, and the type of action taken by the user (including use of the browser's navigational buttons "Back" and "Forward"). These parameters can be recorded on a per task basis. ErgoBrowser automatically calculates, per task, the time spent on the task, the num- ber of mouse clicks and keyboard presses, page visits, and other information that is useful to the usability analyst. This tool can be used by test participants on their own (with the data files returned to the administrator upon completion) or by a test administrator. Tools of this type are an excellent way to automatically record data like task completion times and can be used for analysis, for example, to recreate a user's path for tasks that were identified as being problematic.
A fourth evaluative method is to have users self-report critical incidents during their evaluation of a product. This method basically involves having test participants use the application on their own for some specified amount of time and report incidents that they believe indicate usability problems or that in some way impeded their use of the application. In this method of evaluation, it is typical to have software installed on the test participants' system that records their actions and provides a view of what the participants have seen. One such tool is IBM's LogCam, which performs real-time audio and video streaming of a user's interaction with an application. This permits a test administrator to view, in real time, the test participant's interaction with the product. As such, it is an alternative to tools like Lotus Sametime. However, LogCam also has data storage capabilities, permitting interactions to be played back, reviewed, and analyzed later.
Another useful tool is AutoLogger, an unobtrusive data-capturing tool that runs on the test participant's workstation and automatically records user interactions (keystrokes, mouse clicks, mouse drags and releases) and window information (titles and locations, windows that have focus), helping the usability analyst to recreate a task scenario that preceded a critical incident. This tool also supports automated usage tracking.
Benefits and challenges of remote usability work.
A series of studies have looked at the benefits and problems of using the self-reported, critical incident method of gathering usability data. One such study by Hartson, Castillo, Kelso, Kamler, and Neale 5 argued that there are many benefits of using this method, including the performance of real tasks by real users in their actual working environments; very cost-effective long-term data gathering (yielding many data points); no direct interaction needed between the user and the evaluator; and high quality data, which are relatively easy to convert for usability problem evaluation. Another study 6 compared several remote methods of usability evaluation and reported that users with no background in software engineering or human-computer interaction, and "with the barest minimum of training in critical incident identification," can effectively use the self-reporting method to report usability problems and can produce severity ratings of problems that closely match the identified problems and severity ratings made by experienced human-computer interaction specialists. However, they also reported that the time when critical incidents were reported by test participants was often significantly delayed from the time when the problem was actually encountered. This might result in some loss of relevant detail, such as the context in which the critical incident occurred. 7 summarized the benefits and potential problems of conducting remote usability activities. Among the benefits, he noted:
Perkins
• Users are in their own work environment where they feel comfortable and are more apt to behave normally and demonstrate usage patterns that are typical of them.
• The technical aspects of the environment are ones that are operative during actual usage of the product, such as browser settings, network speeds, and monitor resolution settings.
• As there are no geographical restrictions limiting who can take part in remote activities, a larger number and more diverse group of target users can provide usability data.
• There is also a cost benefit of remote activities, as test participants and project members do not have to be transported, lodged, and fed. The money saved can be used for more testing time, producing more usability data and probably resulting in test results that generalize better to the target population. There is also little or no cost associated with outfitting and maintaining a lab and its equipment.
Getting access to a test participant's computer in his or her own work environment usually requires going through a firewall.
As also noted by Perkins, there are some questions and challenges associated with remote methods:
• Many of the methods and tools described previously require a high bandwidth network to work effectively, such as T1, DSL (digital subscriber line), or cable modem connections. However, this is probably becoming less of an issue, as high bandwidth connections are becoming more common, even in the consumer sector.
• Getting access to a test participant's computer in his or her own work environment usually requires going through a firewall, something that many companies are reluctant to allow.
• There are technical logistics to deal with. Convincing customers to download and install remote activity software is sometimes problematic. And of course, on occasion technical problems will arise in the installation and/or use of a particular tool.
Krauss and Vigilante 8 published setup and usage instructions for using Microsoft NetMeeting and Lotus Sametime web-conferencing software. They also provided a checklist of preparatory steps to take before conducting remote design reviews and usability tests, as well as the sequence of steps used during a session. Such items include a pilot session to test all software that will be used, assessment of test participants' computer hardware and software to determine their match to the prerequisites for running the software to be evaluated, timely distribution of test materials (task scenarios, surveys, etc.) to participants, and built-in session time that might be needed for training the test participant in using the remote testing software.
A case study: The IBM Customer Connect portal's Design Solutions application
The IBM Customer Connect portal was created to assist chip designers and semiconductor engineers. Customer Connect is essentially a portal to many Web-based applications, each having a specific function in support of semiconductor design and manufacturing. A sample of tools and services in Customer Connect includes a technical library for standard products and services, information for resellers of IBM storage products, and a tool for managing orders and pricing information, tracking of work-in-progress orders, and requesting authorization to access tools and documentation. Access to Customer Connect tools and documentation is controlled by the IBM identification registration system.
A strategically important tool available on Customer Connect is Design Solutions, a function-rich application specifically intended for both the IBM and non-IBM chip designer who works with various software tools, such as EinsTimer* and ChipBench*, to perform tasks such as power consumption analysis, static timing analysis, clock optimization, and gatelevel simulations. Design Solutions provides several categories or main sections of services to assist an ASIC (application-specific integrated circuit) chip designer:
• Libraries and toolkits: Using this section, the en- Like most of the Customer Connect content, Design Solutions should be considered an application rather than informational Web content. Design Solutions, like the other tools on the Customer Connect portal, is a Web-based application, and has been designed to have the appearance and behavior of more traditional, standalone applications.
The usability work conducted on the Design Solutions application was the first project conducted with Customer Connect that required a great deal of remote usability work. Design Solutions was chosen for the focus of this paper not only because of its importance to the Customer Connect portal but also because it has involved, perhaps more than the other tools on the portal, a more diverse complement of remote usability methods. Table 1 summarizes the various tools that were used to support the different work activities and the type of data that was produced.
Gathering user profiles. To obtain information on the user population for the Design Solutions suite of ASIC libraries, toolkits, documentation, and other functions, an audience definition activity was performed early in the project. The user audience for the Design Solutions application consists primarily of ASIC chip design engineers who are involved in day-to-day design and testing activities, either designing microprocessors for their own specific applications or for those of their customers. They typically have formal educational backgrounds in computer engineering, electrical engineering, or physics. User groups include both IBM engineers, usually from one of the many IBM design centers located around the world, and non-IBM engineers who, in conjunction with an IBM FSE, are entitled to use the tools and services provided by Design Solutions.
Since potential customers, both IBM and non-IBM, were geographically scattered, it was essential to use electronic means to gather the needed user profile information. Two methods were used. A link was distributed via e-mail that pointed to a user profile survey hosted on a Global Systems Decision Support Center (DSC) server. The survey was constructed using the GroupWare Systems software. Additionally, the administration of the same survey was done by telephone with other IBM engineers.
There were many pieces of information that the project team needed to gather about the potential users of this tool. One critical piece of information was the technologies and products that users would be Performance was a key consideration, as was indicated by the user profile surveys. Did the potentially large size of some of the libraries necessitate that the packages be split into multiple downloads, given the types and speeds of network connections that the audience would be using? The answer to this particular question was "yes."
Performing the task analysis. Task analysis also took place remotely and was done in two phases, again using the GroupWare Systems survey tool, e-mail, and telephone interviews. The primary objective of the analysis was to derive a prioritized list of tasks that users would want to perform and to identify key factors that needed to be considered when making functions available through the user interface. This helped to identify specific, required functionality and provided a database of tasks that would be used in subsequent usability activities, such as design walkthroughs and usability tests. The task analysis survey asked participants to list and describe the tasks that they wanted to perform, identify key features of these tasks that the user interface design needed to address, and identify the potential difficulties with these tasks. An example was included that contained a task description and a few details of the task that needed to be considered by the designers of the user interface.
When many activities are done remotely, particularly those that are not administered, instructions must be clear, and examples must be given. An example of the type of information that was derived from the task analysis pertained to the general task of software downloading. For this task, it was important to display information about the file to be downloaded, such as its size and the predicted download time for different connection speeds.
After a list of tasks was compiled, the master list of tasks and their descriptions was presented remotely to participants either by means of the survey tool or by e-mail, and the respondents were asked to rank the tasks in order of importance. These results helped the project team establish the schedule for availability of functions and helped guide subsequent design and review activities. The following list contains a sample of key features and functionality that came from this rank-order analysis.
• A search engine to search the library of technical documentation with specific search attributes and rules • Ability to save orders as drafts for later editing and submission • Displays for FSEs, making them aware of what is being sent to customers • Provision for methodology alerts to all users • Performance-based features, such as the ability to split large files into multiple files and the display of file sizes and download times for different connection speeds • For Web Conferences, a means for moving an existing window into the Web Conferences environment for consultation purposes • A mechanism to display a history of orders by customer and project
Team structure and internal design review methods. The project team was spread over three regions: Research Triangle Park (RTP), North Carolina; Fishkill, New York; and Burlington, Vermont. In RTP, the project team consisted of human factors (HF) engineers, a graphic designer, and a technical writer. In Fishkill, the team consisted primarily of those who were responsible for development of the Web Conferences tool. Burlington was the site of the majority of the development work for Design Solutions and also was the home base of the project leader and business analyst (see Figure 2 ).
When many activities are done remotely, particularly those that are not administered, instructions must be clear and examples must be given.
A variety of tools were used to maintain close cooperation among members in these different locations, including Lotus Notes for e-mail, Lotus Sametime Web conferencing, a development server to allow design and function reviews with working code, and a Lotus Notes team database that allowed project members to organize and communicate information and to share files.
An early prototype of the user interface was created through the input of several members from the various groups, including human factors and graphic design groups in RTP. Page mock-ups were usually created first, illustrating some specific function or task. Design reviews of these early mock-ups were conducted among members using Lotus Sametime Web conferencing and teleconferencing. By displaying the mock-ups in Sametime, an editor could highlight desired areas and make impromptu changes during review meetings. Using the Sametime conferencing tool, it was possible to not only share designs with multiple project members but also to make changes quickly and easily.
After a tentative user interface had been mapped out, a computer-created prototype was developed using HTML (HyperText Markup Language) and image files. It realistically depicted the organization and various page elements of the tool without incorporating working links and back-end processing functionality. The project team then conducted several remote design walk-throughs with internal users, which used many of the tasks that were identified during the task analysis. Again, this remote activity, which involved engineers and project members from California, Texas, New York, Vermont, and North Carolina, used the Lotus Sametime Web-conferencing facility in conjunction with teleconferencing. In addition, the WinLog data-logger tool was used to capture user feedback and to associate this feedback with specific pages and their flow. In addition to the data captured by this logging tool, a survey was also administered that assessed opinions of the usefulness of the function and various aspects of the usability of the interface. This survey was e-mailed to users before the Web conference and returned to the human factors engineers upon completion. Conducting the design walk-through. The next phase of the project involved conducting a formal, face-to-face design walk-through at the RTP Decision Support Center facility. This was the first of several design walk-throughs that were done; it was the only local activity that occurred during the project. Subsequent design walk-throughs were conducted remotely by using Lotus Sametime Web conferencing and included two to three project members and only one user per session. Restricting design reviews to one user per session was found to be more manageable than group design reviews conducted locally and generally allowed more time for in-depth discussion of various design issues and exploration of alternative ways of designing the user interface. In total, in all of the design walk-throughs that were held, eleven IBM engineers (all FSEs for various customers), along with several project team members, participated. These sessions covered the major sections of the Design Solutions application, including the technical library, software ordering and delivery, Web Conferences tool, and customer administration.
The general format was for a member of the project team to make a brief presentation of a section that included its major functionality, followed by a taskbased design walk-through led by the DSC facilitator and the human factors engineer. A specific task was defined for the group, and, starting at the Design Solutions main page, the participants were asked to state what steps they thought were needed to complete the task, how each page was to be used, and to provide feedback on the interface. Several different categories of feedback were solicited, including comments on the navigation of pages, use of terminology, layout and grouping of controls, need for and content of cues and page instructions, recognition of icons and other graphics, completeness and clarity of object descriptions (e.g., descriptions of various ASIC cores), and several other categories. Two members of the project team were assigned the role of note takers. Other data were captured by using an e-mailed survey that was completed within the Lotus Sametime sessions while the project members observed the responses.
The totality of the results for these sessions indicated that significant user interface changes were needed for the Web Conferences tool and, to a lesser extent, for customer administration. The identified problems and task errors, as well as negative comments in the subjective data, were much more numerous for these areas than for the software delivery and technical library areas of Design Solutions.
The initial evaluation of Web Conferences found that the user interface was too complex (it involved inviting participants, reassigning various types of meeting privileges, such as who has control of a meeting, and performing the tasks of starting up and integrating an application into the meeting window). Participants spent an inordinate amount of meeting time discussing how to use the tool instead of focusing on the chip design issue that was the impetus for the meeting. Consequently, the project team decided that an early usability test would be beneficial to provide a more complete evaluation and to identify problems early enough to address them. The results showed that while many of the usability problems had been resolved (resulting in almost a 60 percent reduction in the number of identified problems), the reported satisfaction with the usability of the tool was still less than acceptable. The targeted ease-of-use satisfaction level was a 2 (corresponding to "satisfied" on a 5-point scale with 1 being "very satisfied" and 5 being "very dissatisfied"), whereas the obtained average rating was a 3. A few of the more significant usability problems remaining at this point were:
• Users should not have to hold the right mouse button down to select a pop-up menu option.
• There is no clear indication as to (1) how the per-son currently in control of the meeting can initiate the passing of control to someone else and (2) how the recipient can take control of the meeting once he or she has been given the status of a participant.
• Having to re-enter the names of invitees, either when one is trying to invite them and they aren't logged on or when they return to the meeting, is time-consuming. An address book or list is sorely needed.
• There needs to be more information provided about browser requirements, IDs needed, and so forth, for using Web Conferences, and this information should be displayed in the window that appears when the Design Services link is clicked.
• A function needs to be provided that allows data to be shared during a Web Conferences session (i.e., a cut-and-paste capability).
Redesign and verification.
Because of the severity of many of these usability problems and because of the strategic nature of the Web Conferences and customer administration functions and their importance to Design Solutions, further user interface development work on the Web Conferences and customer administration functions received high priority. Human-factors and graphic-design personnel redesigned the user interface in RTP and supplied page mock-ups to development sites as templates for coding. Approximately one month following the remote usability test, new design walk-through sessions, again conducted remotely, were held with the majority of users who had participated in earlier design walk-throughs and usability tests. As part of this design walk-through, participants reviewed previously identified usability issues and discussed how well the project team had addressed them. Participant feedback was captured using both the WinLog tool and a Web-based survey. These sessions produced positive results, indicating that the majority of usability problems had been adequately addressed.
Summary. By applying the UCD principle of an iterative evaluation approach to the Design Solutions interface, the project team was able to refine the interface to a point where most usability problems were eliminated, producing a tool that permitted engineers to become more productive quickly. It is important to convey how critical an iterative evaluation approach is to ensuring high ease of use. In all likelihood, no initial interface design has satisfactory usability. Only through a design-evaluate-design iterative process of refinement can high ease of use be achieved.
A critical factor that allowed the iterative approach to be followed was the ability to conduct remote usability work. If this work had been performed locally, time and budget constraints would not have permitted the high number of intensive, constructive evaluations that occurred. Many hundreds of personhours were spent, most of them in remote activities, conducting design walk-throughs and usability tests. If these activities could not have been conducted remotely, only a fraction of this time could have been spent, fewer evaluation sessions would have occurred with fewer users participating, and the usability of the application would undoubtedly have been poorer.
It is also well worth noting the cost savings that occurred by doing most of this work remotely rather than locally. Based upon a conservative estimate of $700 per participant for transportation, lodging, meals, and miscellaneous expenses for each session, the number of remote sessions that were held, and the number of people who participated (customers and project team members), approximately $25000 to $30000 was saved by employing remote activities.
Conclusions
In the human factors community, there is a growing realization that remote usability activities have much to offer usability specialists and the product lines they support. The benefits of remote usability work are many. Since remote activities are cost-effective, product managers are more likely to engage human factors experts. Consequently, more products can be made easier to use. By performing activities remotely in their own environments, customers are using the same hardware, software, and network connections when testing as in their use of the actual product, producing more valid test data and ultimately, a better product.
Given the elimination of travel time and the inherent logistics involved in doing on-site activities, remote usability activities enable more time to be made available for evaluations. This was certainly the case with the Design Solutions project in which participating users were scattered throughout the country. This fact made it much more likely that customers would agree to participate in evaluations and consequently, more customers did participate, producing more representative feedback on the design of the tool.
